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1 INTRODUCTION

Following a very detailed and engaging bidding process, hebaginty Authority (LCA) emerged as the

successful biddeF 2 NJ 0 KS 2 LISNJI G A 2y \eafer afdis&ver/systénds. Pha City dndl LEKX (1 2 6 Y
signed theAllentown Water and Sewer Utility System Concession and Lease Agréeeaset) on May 1,

2013. Inaddition to the terms and conditions, the Lease includes the Operating Standards (OS) manual,

which contains definitions, metrics, and performance requirements to which LCA must comply. The focus

of the OS is on water quality for drinking water and sesvafiluent, customer service, and operation and
maintenance of the facilities to ensure that all the systems are properly and continuously maintained
throughout the term of the Lease.

[ /! Q& | O dofinpdratici 8fyhe ofildyssystems started on August 8, 20TBisreport was
O2YLMAE SR o6& G(KS /AGe 2F ! ttSyd?2sframlaudylid® 27 / 2Y
December3l, 2015.

PERSONNEEightythree former City employees became (NIi 2 Allenfown D&i&ion (Allentown);
twenty-three out of 26 supervisory employees (88%) also transferred to LCA. As evidenced by the high
number of transfersa very significant amount of direct experience and institutional knowledge was
retainedfor the successful operation of the water and sewer systems.

¢CKS /AGe@Qa hTFAOS 2F /2YLIXALYOS 6h2/0 gt a Sadlofa
the Lease and OS. In addition to conducting the COA/LCA Regular Compliance ntleetitaf3 reviews

all reports and is empowered to conduct reviews and inspections. The OoC can assess liquidated

damages (penalties) if LCA does not comply with its obligations under the Lease or OS.

REPORTING.CA is requiretb submit to the OoC copies afl regulatory reports in Exhibit A and those

reports listed in Exhibit B which are required by the OS or Lease. Additionally, copies of all
correspondences between LCA and regulatory agencies are to be submitted to the OoC. The OoC reviews
all submissias to determine, verify, or confirm that the requirements of the Lease and OS are being
followed. As holder of water and wastewater permits, the City must meet regulatory requirements

included in the permits. The OoC consults with LCA and regulatorgriigh regarding these conditions.

The OoQalsoreviews all water/sewer applications relevant to construction, permit renevedts, and

advises the Director of Public Works of its findings.

In addition to fulfilling all regulatory reportingpligations, LCA is required to file various monthly,

guarterly, and annual reports to document compliance with the performance requirements in the OS.
Beginning in 2015, and through the duratiohthe Lease the annual performance standards are

calculdaed from January to December. This is a change from the first year performemaesments,
whichwere reduced to 50% to allow the successful bidder the opportunigcclimate, provide adequate
staffing, train the staff, develop operating proceduredeprate with City operationgjevelopand

maintain required computerized recording and reporting systems, etc. All water quality standards were in
full effect from the first day of operation.
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This annual report is formatted and presented to provide thader with specific information on the
LISNF2NXYIFyOS aidlyRFNRa YR 3a20AF0SR YSGUNROGaz [/ !
required standards, significant issues during the reporting period, and other information relative to the

water and sewesystems operations under the terms of the LeaBerformancestandardsdocumented

throughout the report includeinnual performance measures and any exceedance credits from prior

years.

I Wastewater Treatment

TheWastewaterTreatmentPlant WWWTP), knowh & (G KS Yf Ay SQa LaflyR 2FaaSegl
designed to treat 40 million gallons per day (MGD) of sewage and is operated under the National

Pollutant Discharge Permit Elimination System (NPDES) Permit # PA0026000. The annual average daily
volume of sewage treated at the WWTP in 2015 was 30.44 MGD, which was 6% less than the 32.39MGD
treated in 2014.

The WWTP is staffed 24 hours a day, seven days a week. Operational decisions and guidance is provided
primarily by a manual of standard operagiproceduregSOP).A Computerized Systems and Data

Acquisition system (SCADA) is being installed at the plant. The SCADA system allows operations personnel
to monitor treatment processes, adjust pump rates, etc. from a centralized operations control roo

LCA utilizes a computeridenaintenance management systenthis system is the basis for scheduling,
recording, and issuing work orders for predictive, preventative, and repair mainten&ticequipment is
catalogued and assigned a discrete identification number. Information from the data plate, product
literature, and the entire maintenance history including references to specific work orders is on file.

FLOW METER®Meters throughoutthe WWTP are tested and calibrated annualljne communities and
authorities (sewer signatories) which have sewage treated f A y SQa Laf+FyR P GSsl GS
test and calibrate their own meterdAll calibrations and certifications are providexdthe OoC.

EFFLUENT QUALFTThe chemical and biological limits allowed by the NPDES permit and the lease are
indicated in the chart and graphs below. No limits were exceeded.
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EFFLUENT PARAMETERS

Performance . : L
Standards NPDES Discharg§ermit Effluent Limitations
Monthly Average X\(/);riﬂi Weekly I(gs;ﬁm)taneous
Parameter LCA Effluent 9 Average Y
Concentration Effluent Effluent Limit Maximum
Limit Effluent Limit
Carbonaceous Biochemical| Met
Oxygen Demand (CB€)D | Requirement L2 mg/l 20 mg/L | 30 mg/L 40 mg/L
Met
CBODS5 Percent Removal Requirement X hn 2z Xdpn 37
. Met
[
Total Suspended Solids (T4 Requirement XMH Y3k [[30mg/L |45 mg/L 60 mg/L
Met
TSS Percent Removal Requirement X dn 2%: Xdpn 37
Ammonia Nitrogen (N&N) | Met
May 1 to October 31 Requirement Kn @n ¥ 3K 5mg/l 10 mg/L
Ammonia Nitrogen Met
November 1 to April 30 Requirement Kmu@n  ¥315mgll |- 30 mg/L

Fecal Coliform
May 1 to September 31

Met
Requirement

200/100 ml geometric mean

Fecal Coliform
October 1 to April 30

Met
Requirement

2,000/100 ml geometric
mean

Residual Chlorine

Met
Requirement

Xnop Y3k

pH

Met
Requirement

6.0t0 9.0 SU

Dissolved Oxygen

Met
Requirement

5.0 mg/L minimum
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Ammonia Nitrogen

—+—NH3 -m—Performance Standard < Seasonal Limits

mg\l

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

%2 % %
e "\s‘ \fr s "s ?@ \’s \{9 "& /\’¢ /\’\s\

Carbonaceous Biochemical Oxygen Demand

—+—BOD -m-Performance Standards < 12 mg/I

14

12

10

mg\l
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Fecal Coliform |

—4-—Fecal -li- Geometric mean seasonal limitss ‘

Colonies/100ml

pH Max and Min Limits

—+—Min pH -m-Performance Standards (Min) -+-MaxpH —<Performance Standards (Max)
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HAULED WASTBeptage and landfill leachate are hauled into the WWTP for treatment. The total
volume of hauled wastes treated at the WWTP in 2015 was:

HAULED WASTES GALLONS
Septic Haulers 1,871,
Leachate 4,746,281
TotalHauled Waste 6,617,281

No wastewater from fracking operations was treated at the WWTP.

HEADWORKS OVERFLOWS2015, no incidents of overflows occurred at th&WWP Headworks, or
entrance area.

ODORSNo odor complaints were received in 2015.

BIOSOLIDS DISPOSAL2015, land application was utilized for the disposal,512 Dry Metric Tons
(DMT) of biosolids.

PERMIT RENEWAIn June 2014, a NPDES (National Pollutant Discharge Elimination Syetetit

renewal application was filed with the Pennsylvania Department of Environmental Protection (PaDEP)
listing the City and LCA aspermittees. A draft permit was received from PaDEP; and on 7/24/2014, a
joint response letter was submitted. PaDiE3 not replied to that letter.

INSPECTION®SEPA inspected the Wastewater Treatment Plant and audited the Risk Management Plan
(RMP) on May 5, 2015. The purpose of the audit was to ensure compliance with the prevention of
accidental release provisiod the Clean Air Act. The goal of the Risk Management Program is to
promote accident prevention and chemical awareness at facilities handling lmazasdibstances. EPA
providedrecommendationsLCAmplemented most of the recommendations and will follayw with

others.

ACT 537 (The Pennsylvania Sewage Facilities-A#yeral years ago, LCA identified the need for an
additional fourMGDof treatment capacity due ttand development and increased operations of existing
businessesSince then, thether municipal and authority contributors to the WWTP, including the City,
were contacted about their future needs. LCA has engaged consultants to investigate alternatives for
securing the needed capacity. One of the four alternatives under consideratthe expansion of the
WWTP.In December, LCA met with PaDEP regarding their preliminary 537 Plan, which recommends
expansion of Kline's Island. PaDEP advised LCA that it is too early to submit a 537 Plan for expansion as
projected growth is too fanto the future and there is no certainty it will occur or if the actual future
capacity needs might be different. Additionally, PaDEP doepreotaturelyallocate assimilative

capacity of the ecosystems on the Lehigh Rageit mightimpact other dischrgers.

The Chapter 94 report, which evaluates the existing and projected hydraulic and organic loads to
treatment plants and sewer systems, determines whether such facilities should be upgraded. Together
with projected future flows and economic developnialata, this information will determine the need for
revisitingthe Act 537 Plan.
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INDUSTRIAL PRETREATMENT PROGB¥Mdr the Lease, LCA is responsible to administer the Industrial
Pretreatment Program (IPP) in accordance with federal regulatgandance from ERAand the City

Sewer Ordinance ThirtySeven industries were permitted to discharge to the systeiage collection

system in 2015. Of those, 36 were inspected by LCA in 2015 and 34 disetengeampled by LCAThis
sampling is in adton to the sampling and testing that each of the permitted industries is required to
perform as a conditionf KS A y Rdza ( NB Q FiveRNoticd3 KfIViblEiGh (NOY)NIEra igsued in
2015 in addition to an Assurance of Voluntary Compliarageis to one of the industries. The City

reviews industrial permits and permit violatiométh LCA. LCA is also required to prepare and submit an
annual IPP report to EPA.

1 Sewage Collection System

lffSylizsyQa aSegl 3S 02t f saeyRgSyniles & pine adoutB@ooliwhiahiisa 2 T
eight to ten inches in diameter. There are approximately 7,100 manholes. Similar to the drinking water
system, most of the collection system was installed years ago:

Time Frame Percent Installed

19101930 21%
19301950 34%
19501970 36%
19101970 91%

Maintenance of the collection system focuses on two primary concerns, to prevent surcharging and
sanitary system overflows (SSO)dogventing blockageand minimizing extraneous flowsnflow and
infiltration (1&l),due to significant precipitatiorsnowmelt and elevated ground water levebse sources

of the extraneous flowsNo pumping stationexistto moveCitysewage to the WWTP. Sewage
conveyance relies on gravity¥elocities within most of the gravity collection system are diowva

significant amount of the time and result in the settling of materialEhis settling causes blockagebe T
problem is compounded by customers improperly disposing of materials, principally fats, oils, and grease
(FOG)which congeal and promote blockages. Treets are also responsible for blockag&SOs, which

are caused by blockages typicailycur withinsmaller diameter pipes. In order to address maintenance

of the collection system for the issues noted, in compliance with the Lease, LCA de\alOplkdtion

System Inspection and Maintenance Plan (CSIMP) to provide a systematic approach for inspecting,
televising, cleaning, and flushing the collection system. The CSIMP includes daily, weekly, and monthly
preventative maintenance to flush and jet areslsere blockages are known or anticipated to occur.
Additional collection system areas are added to the preventative maintenance program based on
inspections and televising the lines.

FOG- LCA is continuing the dedicated FOG abatement program.

SSO 9x SSOwere caused by blockagesdcleared by LCA personnel. Notification and reporting to
PaDEP were provided in a timely manner.
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ROOT INTRUSIOIRoot intrusion is addressed by the application of a specially formulated chemical. The
OS require that 40,000 to 50,000 linear feet of areas where root intrusion was identified to be treated
annually. Treatment will typically last a few years and thereapplication is necessary.

Root Control Application

Requirement Linear Feet
OS annual 40,000 to 50,000
LCA Performance 75,969

TELEVISING COLLECTION SY-SWriMtical assessments of the internal condition of collection system
pipes are done by skilled personnel operating specialized vehicles with CCTV (closed circuit television).
The operators televise the lines after they have been flushed to look atstelconditions, signs of

leakage, sags in the lines, FOG accumulations, accumulations of materials, etc. The televised footage is
preserved in the Geographical Information System (GIS) system for closer review and for future reference.
The televising pcess is a key component of the CSIMP and is the source for determining the need for
remedial repairs and additional preventive maintenandde OS requires that LCA televa$&5,000

linearfeet of the collection system annually.

Sewer Lines Televise

Requirement Linear Feet
OS annual 55,000
LCA Performance 141,643

Sewer Line Televised

160,000

141,643

140,000

120,000

100,000

80,000

¥ Performance Requirement - 55,000

Feet of Sewerline Surveyed

60,000

2010 2011 2013 2014 LCA Performance
i Per Operation Standards .L8.0and B.14.0: For performance siandards wchan annuel pefor
i , if the Concessionzi during any year exceeds the uirement,

‘that exceedance of the annual requirement may be credited towards satisfyin | requirement Year
during the following year. Such credits do not apply to water quality reguirements

Similar to the pipes in the collection system, the manholes are old and are often the source of leaks. Over
time, the sidewallsbecome porous and/or the upper sections are no longer able to withstand the
hydraulic forces during surcharging. LCA inspects and rates the condition of each manhole specifically
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looking for candidates for the Sanitary Sewer Manhole Lining or Marollar and Frame capital

projects, as part of the response to the Administrative Orders. The purpose of these capital projects is to
LINBGSYy G AYFAELGNI GAZ2Y o0& NBAYF2NOAY3I GKS YIyK2f SQa
concrete collarsd the upper portions of the manhole to reinforce the structure.

Also included in the collection system program are the inspection of new lines and participation in the

/I AGeQa {GdNBSGa tNRPRINI YO al 22 NJ NB & dzdlifd th@ kojfedtio,INE 2 S O
system pipes be televised and cleaned. Any damaged or leaking sections of the lines need to be repaired

or replaced. Manhole rim elevations must be aligned with the new street elevation.

1 Drinking Water Treatment and Production

TS / AGeQa LISN¥YAdGa tft2g GKS RAAOKINHS 2F odg YAffA
YAffA2Yy 3Tlftf2ya I+ RIFIed 6SAy3 GNBIFGSR G GKS 21 GSNJ
sources are: Schantz Spring (SS), Crystal Sp8hgHi€ Little Lehigh Creek (LLC), and the Lehigh River

(LR). In 2015, approximately 50% of the finished water originated from the two springs. Raw water from

the LLC and thkeR require treatment at the WFP before entering the distribution system.LRhe
O2y&aARSNBR | o0l O1dzl) adzLli &8 &a2dzNOS Ay GKS S@Syid 27
the tributaries to these supplies originate from different geographic ardee LR supply is engaged

periodically to ensure it is availablengéeded. The LR provided 0.5% of the drinking water in 2015.

The volume of drinking water discharged from the WFP in 2015 averagedM&B9whiclwasan

increase of 1.44 MGBr approximately8%abovethe 2014 average 0fl8.55 MGD One milliongallonsof

the increasd discharges & RS A @ hidddksysterd in hctord@nde with the 2009 Water Supply
Agreement between the City of Allentown and LCA

Removing contaminates during water treatment employs two basic proce§dssmical addition, mixing
and settling removes the majority of contaminates from the raw water which results in the generation of
sludge. The sludge is removed from the settling basins and transported to the WWTP where it is
dewatered and subsequently disposed. Approximately tbhs, on a dry weight basis, were generated in
2015.

The second process is filtration of the clarified effluent from the settling process through filter beds
utilizing anthracite and sand as the primary filtering agents. This method removes sradiieulpte

matter not previously removed. The quality of the effluent from filtration is basetiidndity, which
measures the alrity of the water or analogously the absence of materials that would impede the passage
of light during analytical testingrpcedures. Coagulant testing of Polyaluminum Chloride is currently
ongoing. Testing scheduled tde completed in 2016. He filters are routinely backwashed and the

waste is discharged to the WWTP for treatmeifihe filtered water is chlorinated uibridated, and then
discharged to the distribution system.

SCADA¢ KS 2| §SNJ CATfGNI GAZ2Yy tflyiQa 7TlaémputerizddSa + yR S
maintenance managemersystem(see Wastewater Treatment). The operation of the WFP is similarly
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guided by a manual of SOPs. However, when the WFP was upgraded in 1998, a Computerized Systems
and Data Acquisition system (SCADA) was incorporated into the design. The SCADA system allows
operations personnel to monitor treatment processes, control cloatnfeed rates, adjust various flow
rates,and pump rates, etc. from a centralized operations control room. The SCADA system also records
information throughout the treatment facility. Although operations are principally controlled from the
operations enter, the WFP is staffed 24 hours a day, 7 days a week and the operators make routine
checks and inspections of the facilities and the processes. Operator training includes running all
operations manually.

INSPECTIONS full PaDEmspection of the Water Filtration Plant, reservoirs, and pumping stations was
conducted on 7/14/2015/16/2015. A few deficiencies were noted in the report drave either been
addressed oare scheduled to be correcteuh the near future.

The PaDEPRonducted a Filter Plant Performance Evaluation on 8/11/206 MO K H A M p @ ¢tKS t1I5
comments were positive; however, the formal report has not yet been issued.

PARTNERSHIP for SAFE WATRRINg the public hearing on the Lease Concession, concern was

expressed that drinking water quality might suffer under the control of the selected bidtes OS were
GNRGGSY (G2 LINPOGARS a!ftftSyia2ey { inangestaniidsieqused byOK S a
GKS 1 YSNROF Yy 2| (i SmartrerdiplfpriSafe ilafe Ohe Paitiesslyipeomotes the

optimization of operations to producdrinking water quality to much higher standards than required

under state or federal laws.

TURBIDITYThe more stringent turbidity standards require LCA to condwigjaificant amount of

sampling, religiously oversee operations (particularly filtration), and complete required reporting
obligations. LCA has complied with all the requirements of the OS (see Awards and Acknowledgements).
Seetable andgraphs below.

ANNUAL DATA Avg Min Max RSQ 95% Opt. Goal Reg.
NTU NTU NTU NTU % Values | % Values
Raw Turbidity 7.6 2.0 100.6 n/a 21.0 n/a n/a
Max. Settled Turbidity 0.4 0.2 1.1 0.08 0.7 99.7 n/a
Max. Filtered Turbidity 0.04 0.03 0.10 0.08 0.05 100.0 n/a
Combined Filtered Turbidity 0.03 0.02 0.11 0.65 0.04 99.7 100.0

RSQ = Correlation Coefficient for two selected data sets
95% = 95th Percentile value for data set
Opt. Goal = % of values in data set that are less than or equal to the selected optimization turbidity goal

Reg. = % of values in data set that are less than or equal to the regulated turbidity requirement
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Turbidity Profile
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CONTAMINANT TESTINGearly 100 chemicals, called Primary Contaminants, must be tested for on an
annual basis per Pennsylvania Code TitleE2&ironmental Protection, Chapter 1&&fe Drinking Water.
No maximum contaminant levels weegceededn 2015. Information about water quality is supplied to

all customers in the annu@lonsumer Confidence Report.

WATER AESTHETI@S required in the OS, LCA must also addwadsrecord altustomer complaints

regarding the aesthetic qualities of the water such as odmmGolorationor taste. A total 0f45

complaints about aesthetics was received in 2015. Most complaints can be resolved over thdphone
suggesting that the customer let the water run, check other taps, etc. Periodically it is necessary to visit
GKS Odzai2YSNRA LINPLISNI & (G2 GSNATFe (KNRdISske IniSadAy3
2015, one investigatiowasconduced and it was determinedhat no water quality issuexisted

PRIMARY FLOW METERS primary flow meters at the WFP are tested and calibrated annuBliyk
water users (South Whitehall Township, Salisbury Township, Hanover Township, Whitehall Water
Authority, and LCA) test and calibrate their meters annually. All calibration and meter certification
information is provided to the OoC.

1 Drinking Water Distribution System

lttSyd26yQa 6FGSNI RAAGNROdzIA2Y acanipénentshi & GSNE SE
Maintenance, renovation, and updating of the distribution system is critical to the supply of drinking
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water from both aday-to-dayLJIS NR LISOG A @S FyR NBfIFGAGBS (2 YIFAYyGlAyA

future.

The water distribution sysm includes:

Approximately 325 miles of pipe.

Approximately 8,060 valves ranging in size from 4 to 36 inches.

Approximately 33,400 service connections.

Four booster pump stations which provide adequate pressure to service connections in higher

elevations.

1 Three finished water storage reservoirs with a combined storage capacity of 50 million gallons.
CKSAS NBASNI2ANR aG2NB 6F0GSN) G2 YSSG Odzad2YSNJ
pressureand ensure an adequate supply for fire protection.

= =4 =4 =

Requirements for the booster stations and reservoirs include maintenance of system components, annual
external inspections, periodic internal inspections, and hydrostatic testing of the reservbies28'
Streettank was rehabilitated in 2015.

SAMPLIKE - Adistribution systensampling plan is maintained by LC8amples are collected routinely
and tested by a certified laboratory to verify that the water is safe and meets regulatory requirements.
Sampling results which do not comply with regulationd aecessitate réesting must be reported to the
OoC. LCA installed one new sampling station in 2015.

In 2015, no boil water advisories were issued.

FLUSHING THE SYSTBBIwith any water utility, LCA is required to insure that both chlorine residuals

for continued disinfection and minimum operating pressures are maintained throughout the distribution

system To achieve this objective, LCA has developed a program of flushing distribution system pipes.

Flushing typically leads to the disturbance afiggent in the lines, causing cloudy or brownigéater,

whichOF y F LILISEF NI I G GKS Qe 2 Y[S/INR ALING @X RENJ ¢ K & K Wi dza K
website and in billing mailers. Althoudhs difficult to determine exactly where discoloredi@r might

migrate, efforts are made to advise residents in the immediate area. LCA flushed the entire system in

2015.

DISINFECTANT BYPRODUOKSPart A 4.1 Performance Requirements stipulate that the maximum four
quarter running average calculatededch required distribution system sample location is 64 parts per
billion (ppb) for Total Trihalomethanes (TTHM) and 48 ppb for Haloacetic Acids (HAMB). and HAAS
contaminants are disinfection Byroducts. The Locational Running Annual Averagd site$ remained
below PaDEBNd Leasdimits. ®e graphs below.
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